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INTRODUCTION   
Nowadays	 the	 consumers’	 concern	 on	 the	




technologies	 and	 globalization	 at	 a	 high	 level	
(EFSA,	2010).		
The	compositional	and	nutritive	quality	of	the	
meat	products	 is	directly	 influenced	by	 the	main	
biochemical	 compounds	 found	 in	 the	 raw	 meat	
that	is	used	for	processing.	Another	relevant	aspect	
is	 the	 nature	 and	 amount	 of	 additives	 used	 for	
preservation,	 taste,	binding	etc.	The	safe	amount	
for	 additive	 intake	 is	 already	 established,	 due	 to	
the	fact	that	some	food	preservatives	consumed	in	
inappropriate	quantities	might	lead	to	side	effects	
or	 long	 term	 repercussions	 on	 human	 health	
(Iammarino,	 2014).	 	 For	 this	 matter	 there	 is	 a	
specific	legislation	adopted	by	the	European	Union	
in	which	the	specific	conditions	and	amounts	are	
stipulated.	 These	 rules	 are	 included	 in	 several	
European	 Parliament	 and	 Council	 Directives	
(Directives	95/2/EC	and	2006/52/EC).
There	 are	 a	 number	 of	 methodologies	 for	
determining	 preservatives,	 based	 on	 separation,	
identification,	 chromatography,	 electrophoresis	
etc.	(Fazio	and	Warner	1990;	Karovicová	and	Simko	
2000;	 Wood	 et al.,	 2004;	 Ruiter	 and	 Bergwerff	
2005;	Jiménez	Colmenero	and	Blazquez	2007).	In	
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what	concerns	the	most	frequently	used	analytical	
methods	 for	 detecting	 the	 food	 additives	 the	




for	 the	 identification	 of	 vegetal	 compounds,	
replacing	little	by	little	the	classical	ones.	




MATERIALS AND METHODS   
The	material	that	was	used	for	this	study	was	




samples	 were	 labeled	 properly,	 stating	 also	 the	
additives	 amounts.	 The	 samples	 were	 collected	
from	the	hypermarkets	found	in	the	Transylvania	
area	and	from	different	large-unit	producers.				
The nitrites determination (NO
2
-)
The	 nitrites	 were	 determined	 through	
Griess	method.	The	principle	 of	 the	method	was	
based	on	the	fact	that	nitrites	combine	in	an	acid	
environment	 with	 a	 primary	 aromatic	 amine,	
forming	 a	 colored	 complex.	 The	 intensity	 of	 the	
resulted	color	was	compared	to	that	of	an	ethalon	
solution	 which	 contained	 a	 known	 quantity	 of	
nitrites.	
The	 method’s	 protocol:	 from	 the	 well	 cut	
samples	 10	 g	 were	measured	 in	 a	 100	ml	 flask,	
and	added	in	80	ml	of	distilled	water.	The	samples	




solution,	 1	 ml	 of	 Griess	 Reactive	 and	 11	 ml	 of	
distilled	 water.	 The	 sample	 was	 left	 to	 rest	 for	
20	 minutes	 until	 the	 color	 appears,	 afterwards	
the	 resulted	 color	 was	 compared	 to	 the	 ethalon	
scale.	The	quantity	of	nitrates	equaled	the	number	
indicated	by	the	test	tube	from	the	ethalon	scale.	














than	 0.5	 ml	 was	 added,	 20	 ml	 Griess	 I	 reactive,	







after	which	 the	 cadmium	powder	was	 separated	
and	 added	 0,5	 ml	 Griess	 I	 reagent,	 respectively	
20	 ml	 Griess	 II	 reagent.	 After	 20	 minutes	 the	
samples	 were	 interpreted	 following	 the	 control	
samples	 at	 the	 same	wavelength	 (λ	 =	 520	 	 nm).	
In	 these	 conditions	 the	 total	 nitrites	 content	
was	 established.	 By	 calculating	 the	 difference,	
the	quantity	of	nitrates	equivalent	 to	 the	nitrites	
content	was	found.	
		 For	 the	 meat	 products	 samples,	 the	
evolution	 in	 nitrates	 concentration	was	 followed	
during	a	period	of	28	days;	the	monitoring	of	the	








silver	 chloride,	 the	 silver	nitrate	 in	 excess	 reacts	









)	which	 has	 a	 brick	
like	color.	
The	 protocol	 that	 we	 followed	 was:	 from	
the	 same	 watery	 extract	 made	 for	 nitrites	
determination	 we	 took	 10	 ml	 in	 an	 Erlenmeyer	
glass	and	added	3-4	drops	of	potassium	chromate.	
The	 solution	was	 afterwards	 titrated	with	 silver	
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tests	 were	 performed	 in	 order	 to	 compare	 the	
mean	 values	 of	 the	 nitrates,	 nitrites	 and	 sodium	
chloride	 investigated,	 taking	 into	 account	 also	
the	meat	product.	 	Computations	Tukey	post-hoc	
means	 comparison	 and	 Levene’s	 test	 for	 equal	




RESULTS AND DISCUSSION   
The	 samples	 of	 meat	 products	 investigated	
showed	 variable	 additive	 concentrations.	 In	
the	 case	 of	 the	 baloney	 we	 have	 found	 that	










it	 does	 not	 exceed	 the	 maximum	 allowed	 limits	
in	neither	one	of	 the	parameters	 investigated.	 In	
the	 case	of	 chicken	 sausage	 the	 concentration	of	
nitrites	 had	 an	 average	 of	 45.04	 mg/kg,	 with	 a	
minimum	 of	 42.04	mg/kg	 and	 a	maximum	 limit	
of	 47.06	mg/kg.	 The	 coloring	 in	 all	 the	 samples	












The	 statistical	 evaluation	 showed	 significant	
differences	among	the	quantities	found	in	the	case	
of	 poultry	 baloney	 and	 the	 one	 processed	 from	
pork.	 Unfortunately	 in	 the	 case	 of	 pork	 baloney	
there	was	a	sample	which	exceeded	the	 limits	 in	
sodium	 chloride	 concentration	 (Fig.	 2).	 Also,	 the	
values	found	for	nitrate	and	nitrites	concentrations	
were	 significantly	 different	 (p<0.05)	 compared	
to	the	ones	found	in	chicken	baloney.	The	lowest	
value	 found	 for	 nitrites	 was	 48.67	 mg/kg	 and	
the	 highest	 59.06	 mg/kg.	 The	 average	 for	 this	
parameter	 was	 of	 53.92	 mg/kg.	 In	 the	 case	 of	








that	 the	 values	were	 according	 to	 the	 legislation	
limits.	The	minimum	value	registered	for	NaNO2-	
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was	5.4	mg/kg	and	the	average	registered	in	this	
case	was	 below	 9.5	mg/kg.	 The	 values	 obtained	
in	 this	 case	was	statistically	different	 from	those	
found	 in	 the	 other	 types	 of	 products	 examined	
(p<0.05)	but	this	might	be	due	to	the	fact	this	type	
of	 product	 is	 less	 processed	 and	 has	 a	 shorter	
shelf	life	than	the	rest	of	the	products.	The	sodium	
chloride	 showed	 similar	 values	 to	 that	 of	 the	
baloney	 samples,	with	 an	 average	of	 1.23%.	The	
nitrates	concentration	in	the	minced	meat	samples	
showed	an	average	of	20.76	mg/kg.	
In	 a	 previous	 study,	 Mirzaei	 et al.	 (2007)	
revealed	nitrate	concentration	changes	during	the	
shelflife	of	the	products,	showing	that	along	with	
the	 period	 of	 preservation	 the	 quantity	 reduces.	




revealed	 an	 amount	 of	 nitrate	 added	 that	 varied	
between	1	–	108	ppm	 in	 the	products	 that	were	
tested.	 This	 shows	 that	 there	were	 also	 samples	
which	exceeded	the	maximum	limit	for	Europe.	
CONCLUSION   
At	the	analysis	of	nitrites	and	nitrates	additives	
concentrations	 found	 in	 meat	 products,	 	 it	 was	
revealed	that	all	samples	were	in	conformity	with	
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Fig.2.	The	concentration	of	NaCl	(%)	found	in	the	pork	sausage	samples	investigated.
